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(54) PHOTOSENSnWE RESIN COMPOSITION FOR PHOTORESIST AND RESIST PATTERN FORMING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a photosensitive resin composition suitable for a soldering resist. 
SOLUTION: The photosensitive resin composition contains (A) an unsaturated group-containing urethane resin having 20-300 
mgKOH/g acid value, 0.2-5.0 mol/kg unsaturation degree and a number average molecular weight of 400-100,000, (B) a 
photepolymerization initiator and (C) a curing agent which cures the urethane resin A by a reaction with the carboxyl and hydroxyl 
groups of the resin A under heat The urethane resin A is obtained by allowing (a) a hydroxyl-containing unsaturated resin to react 
with (b) a carboxyl-containing diol compound, (c) a diisocyanate compound and, optionally, (d) a polyol compound. The hydroxyl- 
containing unsaturated resin (a) is obtained by allowing 1 mol epoxy group of the diepoxide to react with 0.8-1.2 mol ethylenic 
unsaturated carboxylic acid, based on containing one carboxyl group and one ethylenic unsaturated group on the average in one 
molecule and having a number average molecular weight of 72-1,000. 
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ui/-h, *f7i/yy*s^ (^^) 7^y^-h, 7 

y ;P^*y *>^;I/x— f>u N TfB-^S ( I ) > (II) 

Rcf (i 1 1) ») to^jtaftftiffe^-rsctft^ 

[0 0 17] ±Etfe«» (a) - (c) Rff* 
gtJSCT (d) *©S*43:T»6ns«litf*«S* 

^ffitx^l/^^fna^AtSCh^T'fS, K 
>TV>'7*-hS^x^l/>tt^ffla ; E-7v-fcLT 

«> «Atf, >ry-77y*x*/M**yu-K 
y->7*- hfk^©i{@©-ry ->7*- nt*n 

n«(*ta* (W*tf, ^y*ny>/Vy^7^-hi:k 
Fn+^x^;l/^^^yL/-hi:© ; ey7^nl) ^ 
*tf&n*. Hfc, ±Ebfc*» (a) - (c) Rtfifc 
SKISUT (d) *KiSS^T»5n*l»IB©*;l/3j?* 
^;l/S©-«p i: X3j?*->as^*xf - U ytt^tS^t 7 v 
-i:jgJi5^-&T, a«»K«l»txf-i/ytt^fift*«#A 

*yv-i: LTti, WiLtf, ^'J-7^;l/ (^^) 7^ y 
l/-h, ^^l/yy^7;b (^^) 7^'J U-h, 7'J 
iWV yyVl/x-r/K tTxyl/v/^n^-tryty*^ 
■9--1' H^TEHRS ( I ) , ( I I ) Rtf ( I I I ) « 

[ffcl] 



(6) 

9 

Ri O 

CH 2 = 6-C-0-(Y> 1 ^£ 0 
Ri O 

±ELfeH»af (i) , (i i) aff (i 1 1) fc* io 

l^T, Ri(i**fli¥XH:*f7l/£*£U k fi 0 ~ 1 
[ft 2] 

o 

-4R 3 -C-O^R4- 

TiS£ft3 2ffli©g£SU Rifi^ftl-l 0©2 

. <D2mmmmm^mt7mmmu n&o-io© 

mX'&Zo ±ELfe- 0&3 (I) , (II)M(I 
I I) fcfc'^T. ffrcktf 1©&©, ntfOT'Rstfj^ 20 
' Hl$U~4©fc©, n*MT?Ri*^*»l~5-PR»tf 

ftS^W^U^^Wflg (A) ti> Kffitf20~300mgK 
OH/g, $?£L<{i30~100mgKOH/g, 
g#0.2~5.0€/I//kg, jtfS L<fi0.7~5.0*/I7kg, t 
¥^^?1^400~100000> L< li400~50000©|g 

HrtT^^o *mm%M*?\/*yim (a) ©m# 

20mgKOH/g*i»t4«i:S«tt^fiTU fti!7a> 
300m gKOH/g£|g*.S k JBKft«©*»tt««W < 

#W7U*yfcfli (A) o^ftftStfo.2 ; e;i//kg*}SK 

titiiSWfilbbs flW, 5.0^;l//kg^®^.l.i:^fSft 
S*fr7l/*y*Hi (A) ©J»^tt*M<4Sfc«)ttf 
^©^HfWilBf fc^l/fbL^t < k v>o feXjS 
*f&fog#W7U*y$0l (A) ©»¥£#? 

iamoo^kc a 5 k l mmt>m < a »? , ra^ 
£Mfc^fcfcj6tffc*. *f&foS#W7u?y®fi§ 40 

(A) ti:zkSSffliO~2 0 0mgKOH/g**rrSC 

[0018] *R^os8)ttt«niifi/s%T'ffiffl*ns)t 
msmm (b) t±iMfr6im>t©£^c$«L 

X ^yWy^fvl/x— r;K ^yv^yxf-yt/x- 
F7i7X 2-HKD+^-2-^^;l/-l-7xX 
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-t Fn+->->^o^->;l/-7x^;l'y 2-* 

o^y- 1 -*y x 2 -^yy";b- 2 -y*^ ^;l/7 ^ 7 
-l - (4— t;i/*>J77x-;W -7*/y, 2, 

4 , 6 - h U ^ f-;W*y W /l>$>7 x x;l/7 * 77 -f V 
**tf-fh\ 2, 4, 6-b'J^^l/^yy"^;l/7xX 

;i/xh*s/7*7.7-ry**-!Mh\ ^yy*7x7x 
o-^y fc Fo*y^yv"7x 

2-' <v7u\Z)\/3-**i)-yhy. 2, 4-y*^ 
2, 4-s>xf-;l/f-#*-9-yh 
2, 4-: 77Pn^+-9-yby, 2, 4, 6-h 
'JX (h'J7apy^;l/) -S-hU7y*y, 2-^^ 
;l/-4, 6-tix (hU7np) -S-hU7v f y, 2 
- (4-^h*^7xx;W -4, 6 -If 7 
□ -S-b V7i?y, «-7Uy8{k 

■t y fttetoa k*>w 6 » t c n 6 tc ists n 
5 1 ©i?tt4^. cne»©)tfi^p^Jtt#afe l < a 

2«WX±*«*LTafflt»**. *©IE£»i, tufH 
Lfc*IBftlteW*U*>1MB (A) 1 OOfiltt (S 
K*fLT&0. 1HB1 Ofi«M#t»0. 2 

nm-emztizmim (o it ±mm (a) ©# 

[0019] KBKfkfflfcbTtt, W*tf, 7Kl?akSf5 
*;Wk^7 5y««fi, ^yv*^7t^y» 7)i*)i 

itzvu77i-z.y®m. *mQm%tz7s.;m 

KSfcfi*©7;V*;I/x— f;Wk1*© («) E*fW* 

Ttt, eu^tf, ^;i/^yy^M*7yix-h (m- 
gma) aa*^© (±t) !£&©£? ft 7/i^;i/7~yy 

ftx 7 y ;i/*swbt s c k «fc t> rt# e>n§ xt°+y ^ 

x#*">m ^-9-vy y»*rt5{t£$i, 
■tr^yS*#i-5fk^«j^*W5n5. sitsij (O 
tt*afcb<tt2 8sm±*ffiSLTffifflTts. ^© 
K^itt, WEbrc^teas^fu^yttfji (a) i 

OOfilg^ lcWLTi^l~^5 0filg|?, » 

fc»2~»4 0M»©«HjWffSU\i «ftSiJ (C) 

»5oafi»*fix.Sk3CSfl:tt^fiTL 

[0 0 2 0] *H^©^MglM^tc*5^T, M£S 
^MttM (B) tJ:531Sl^E*S*ffia$-&src«), ^ 
gfcjfcCTftiB&EiaJfcftfi&P^J (B) k^fflL 
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HJx7;l/7 = y, HJx*y-;l/7$y, y^;by*x 

* y -;b7 4 — yy ^7 ^ j %mm *}\>. 

4 -V**)\,7 \ y £S#&x^k 4 ->*y ^;l/7 5 
/$SfSK77 = ;k $S§fi (2-^^;l/75 
y) x^;k 4, 4' ->*x^;l/7$ 

-m<r>**3--Th%. %£i?mft>ti%o cine© 
mmmmt ; tti : enmi>i<it2Mm±zm£ io 

fSfoS^Pi^U^y^Ji (A) 1 0 011$ (SJB#) 
tcftLT&O. 1-ftl 011& &}c£jO. 2~&8 

[0021] #f8E®!^£ffi/il§^fcfc^ 

t, fti£r»wj (b) tm&£t>#x®$&m*m 

t*Zt$V* So JlftffllkLTtt, W*tf» **** 

y£, ->7-y^ 7*'JS>7*, fT^T^fcHOfe 20 

LTffl^S<:i:ft*T*£So HS!fe*OE^*tt, BufBL 
fc*ffiagaW*U*y*fIlg (A) 1 0 011015 (Sfg 
#) fotfl/CttO. 1~»10I1», WffcttO. 2~ 

iRi±?-&*fe«)t^ffias^t^u*^«nii (a) m 

SS^3j?Uxx-r;H8JHf£: 7 * U 
EJ&2-a:fc*f!& *tS»g^x#**«IliftOTffia 

m%7t y z ftW £*is 0 

[0 0 2 2] ±tELfc!£tt*fifcgS*re/V-fc L 
m TfELfc 1 #?4>fc 1 ~3{l0l£14^ 

isag*£*-r s ^f&faS£i4€ y - ft w 5 n s . 
i #f*k i mnsvPFmmz^tttmims 
tt^yv-i: l/t\ W*.& x^uy, 
7*'JU-k x^;l/ 7*yU-F, 7^/1/ 

7*Ul/-K 2-xf-;W\*S/;l/ 7 40 

*yu-k 7*U;b 7*«;u-k i/Zu<\ 

7^'Jb-k S/^D^-t-Zb (y 
*) 77'Jb-k 2-kKP*S/xf-;l/ (y*) 7^ 
UU-k fcFP+'X/DtT/l/ (y*) 7*UU-k 
fF7t Ka 7/1/7 y;l/ (y?) 77'JU-k 
7D7^hy^14rh7bFP7;l/7';;l/ (yy) 7y 
'JU-k 7xy+->x^;l/ (yy) 7*'JU-k 7 
i/^yfijxfuy^yn-/!/ (yy) 7^'JU- 

k >?i/^O^yf-;V 7*'JU-k *7*>* 

D^yf-^t+^iW (y^) 7^'JU-k -TV 50 
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#;i/x;i/ (yy) 7^'JU-K ^yy'yi/ (yy) 7* 

(yy) 7^'ju-h, #yx*py^yp-;vey 
(yy) 7*yix-K ^yyptri^y^yp-^y 
(yy) 7*yu-k 2-tHp+'>-3-7xy* 

y7P^/l/ (yy) 75V\s-b, 2-fcFn+S/-3 
-7h+i/7ptf;l/ 7*'JU-K 7?m*: 
ytFP+->xf;V (yy) 7*'JU-F» 7PX« y y 

7Mi i o (stss^istts^m &□"□£) . N-y? 
p-;u (y^) 7^y;i/75h\ N-y^p-;i/ (y 

^) 7^y;l/7^H7^;l/x-r;K 7^yp^;I/ : e;l/ 

o'jx -yy^i^yx^i/ (y^) 7^yu-h, 

N-lfx;l/-2-epy FyftHftW&tiSo £ft£ 

[00 2 3] 1 2 0©a^tt^fiSfdS%#W1- 

§^fPfi^14tyv-i:LT, «Atf» xf-UV^U 
p-;l/v>' (y^) 7^yb-h, ^xf-l/y^yp-;l/ 
V (y^) 7tVls-h, $VJL?]sy?Vn-)\,i/ 

(y^) 7*uu-h, ^ptruyyyp-^y* (y 
^) 7^yu-h, y"7p^pyyyp-;i/^* (y?) 
7^yu-h, ^y7Ptfuy^yp-;^7 (y^) 7 
yy^-K **^yf-;i/^U3-;i/^ (y^) 7^y 
u-k 1. 47^y^-;i/>' (y^) 7^uu- 
K 1, 6^-y-yy^-^y" (y^) 7^yix-h, 

e^7x7-;I/Axf-by**^>TF«fi^ 7 

7U u— if77xy-;i/A7ptruy^-9--r Ft 
fry* (y^) r^yu-h, 2-nFp*yi-7?y 
p*y3-yy^yp+yyp^y, hy-y^pr^y 
y*yyy-;uy* (y^) 7*yu-k ~>* (y^) 7^ 

iJn^;W+'>xf;V7^7 F7*77x-h, 
•yFHX-2 2 0, |5]fe6 2 0, IWIfeR-6 0 4, |W|* 
MANDA (W±> B*fkH»S#m iffia a D«) &2 

Tffl^Sdtft^T'tSo 

[00 2 4] 1 ^?4>tC 3 <@(Dl^14^l§ffia^tWt 

s^tsidfi^ttt/^-fcbT, fflxtf, hyy^p- 

;l/7o^yF'J (y^) 77'JU-h, hVtf-u-fr 
ya/<yxf-uy**^FS1tFy (y^) 77 UU 
— F, hyy^P-;i/7p/^y7pifi/y**^Ft 
tthu (y^) 7yy^-h, yy-tryyFy (y^) 
7^yu-hx ^y-byyx^i^y^+-9-^FtttFy 
(y^) 7^yu-h, yy-tyy^aeuy**^ 
FSttFU (y^) 77>;u-F, ^y^xyxyh- 
;i/F»; (y^) 7^y^-F, ^y^xyxyF-;Vr 

h7 (y^) Wy'y77;l/»xf-uy* 
**>TFSttFy7^yb-F, v^y*x'J7<J h- 

(y^) 7^y u-F4£ftwens. cin 

So ±f2L/c:^Offi«i^tyv-ti^|pg#^^ 
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(A) lMll»fc8LTttl00MS5«T© 
[0 0 2 5] Sfe. *^<D^14^Blffi«-{i> B 

mt'WL, mzBi/vti, tut, mm 

BB^iJ^(i^lg (A) 1 0 OMSfcWLT 10-20 
0 L < «: 3 0-1 5 0 Ilg|5(DlBHTS 

[0 0 2 6] St, *BE0S0ttt«ffi»J«%fcH:, & 10 

tiz^yyvvtizw&Wkmiimi /vtkp 

*/>, /W Ka*/y^//^/!/X-x;k tert 
-7f-;l/*r=i-;k tfo#D-/k 7 x/?7i/y%?<D 

£mmn£%ik#k 'Oh* 

9J, i^^V-zk 2-/^/l/^5*V-/k 4-/? 1 20 
• ;l/-f = *7-;l/$©*5^7-;Wfc£1k 2-75/^ 
77-/K 2-75/-4-/^/W 1 77-;k 2, 5 
— 7//l/#7M, 3, 4^77-/l/H©^77-;Mk 
£*K 2-75/- 1, 3, 4*f7W5?77-/k 
5-75/-2-/;l/#7M, 2, 
;K 2-75/-5-/^/H, 2, 4f-7S?77-;I/ 
t?©^7 7-/Mk£$K 1. 2, 4HJ77-;k 3 
-75/1, 2, 4h'J77-/k 5-757-2-/ 
;l/*7*M, 2, 4 hU 77-/k 4-75/1, 2. 
4h'J77-;K 3-/;l/*7H, 2, 4MJ77- 30 
;I4|© h 'J 7 7-zWk^ lHfh7 7-/1/, 5-7 
5/lHrh?7-;k l-^f;V-5-^M7M 
Hrh?7-;k l -7x-;l/-5-*/l/*7> 1 Hf 
h 7 7-/MHOT h 7 7-/Wfcfctt» t-h V V 7Vy 

[0 0 2 7] Sfc, #IPJ!©$ft14®JiSI«4, ±IB 

*uitasik m&mi nwmz) > ^©flfiotttiii 40 

(i, ±£LfcJS# (A) , (B) Rtf (C) *W«jS9J 
lc»j»t,L<«:»ftt*«:i:K:J:-aT»6n*. 

T*t S 0 $fc, *««»J*«ffiUTia» (a) £g}gL 50 
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fc«#fcti, c©fc©fcX£#y73?T-MffLTW8i§ 

*c ttc «t off ens. 

[0 0 2 8] ±l5tfc**Sattt«tlilfflfiR«lt4, #«8 

u < «aw LK^mmGt ym 
(a) KJfi3tt*ftai'c*au *^-e*K*«ffeL< 

«3igtt«iiifijs»%8!ia'r s c t # t* # « . ±s u m 

fk^U 7 L%Z<D7 )Vts V &mX&7)lf] 'J ±8i£jl© 
7k^fk% ; 7 y*-7 ; h U xf-;l/7 5 y, b U 7a k! 
;l/75X h'J7^;l/75X t//f-;l/^/f-;l/x^ 
/-;U75y, hux^/-;l/75>***tf*cktf 

(A) ©KStWtr, »0. Wttt 
0. 4-1. 5 iiOKHrt^if * 
[0 0 2 9] C©7j<^7t14^MW4> 1^©T§2 

m (D®$Mt7-*ymm%m££*)mm-zz 

^7x^-y««l^T^ffl$nS7x^y 

^iJt) 3-25 11%, ttfc 5 - 1 5 fil%©IEH 
RtfPH7~90«HKW«tfefeO*JS»»i:LTffi 

ffl-rscfc^T'f 5o 7~*ynm®&. mm. * 

iu ?ssjg^i 5°c~&4o°c, mb<im\ 5 
°c~i^3 o°ctfat§ 0 ^^t% coiSfcsasft 

5 vhq2 o o vottiiwaE*isaitoiBi'pji»rs. 

[0 0 3 0] Sfc, 

AfcLTffiffltSCt^tS. K7-f7-f;l/ASffi© 
fblft^lH 1 0-2 0 0°C, 1 5- 1 0 OTOIBB 
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77= h\ *7KX #1>;>W<7t7, # 
'JifU>, #U7oei/y||©7^/l/A©fflnfeteE 
T*£W #fc#'Jx^;/Tb72U-h7^l/A£ 
^ffl-T-Sci:^ uxH3j:tfS0fflSF7-r7-rrt>Ai: 
LT©&ff&&14£f#5±T*§kt]lT*&3£f 
$81tt©§l/P{i. 1 0 /i m~ft 5 mm, ItfC^ 

1 5 /i m~jft 5 0 0 \i m©ttHrttf#£ U\, C 

& 77UH& i/;i/^7^u->?i^Tl^feL< io 

200 (im, ftfcl 5/im~l 5 0/im©ttHrt*Wf 

JtLTlftSnSo 20 
' [0 0 3 1] *8rc©^tt*IJIiffl/8to«:, HRtffl^ 

x>y^y^b"77h^ V/l/*-l/«7Xh*k 
^y+U-77htf, 7* Mf7t*;I/K7'y7*6iiWJS 
tf M^KSffll^ ^7-b«yhEPBiJfflPS«) flf 

[0 0 3 2] #fc, *^©j8Jttt«lillfi*«9%ffifflt 
f*. KU*7^h/^->tt, ( 1 ) £#±fc*f88© 30 

am (2) »&±fc»&ashfe7*h^*hffl* 
na «fc ? t u— »f-)t»"eK s t> t < ttftHrc* *7x 

7*31UT«atLT«fb«**nUi, (3) ±e (2) 
(4) ±B (3) ig?fcjSSnfcU5>xM*-7* 

x^lyyrl/7^b-h7Y7l/A, H7-<;bA 
H©777^<y77-r;l/A J f>777f-y71g ; en?.© 
757xf-y^« J f>757xf-y^7^/l/A©^ffifc:«, 7 
;b = -7A^©^?S£8ii-rsci:lc<l;oT, tb< 

(i to) fcf^?nasssn»fk«sn©fk^«i%Ji$ 

fcfc© : X;I/-*-/ba$*l8ttfc77X?-y*«Jf»7*7 
7^>y^7^;bA©gffiRQ*7;l/-^-7l/a?{c^S14S 
«*JBJKLfct©:»«t?©£JittL M-y&l&Zti 50 
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■C^§»X;l/-*-A/7*y 7 hiHi^S^AW^n 
[0 0 3 3] ±I2MS ( 1 ) Igfcfc^TSftffltfligffl 

ftmtK &mm. *&©«£«:, s^©^®tc77 

Xtf7&S» D-7- 

stgu miz.&vT*.vTy9m*vioT, m o~ 
1 3 oic©iEH©sfi-e?as%fT5 c tic* *}&ma& 

nfc«iif±&^-eig (2) T-gftsnw &g£js 

7*ffl^fc7-r/W» (7* FY**) fcftLTSfSttHfc 
2©8ttft#&IMf * § c i: T*H®*JB$t 5 7 * F v 
7?&, fcS^ttl^f-ttfciffcJ:^ I^HBta 

**&s©«£«\ wnasbfcfc 7j<^o, x 

7-7P-H^tf j&BfclSUTfiS 0**e» 13 0 

*mtZ> C fctf "?t? So ±BLfc!g)tttiflg«il©« 
Wi$0. 5-1 OOjjm, *$&d$l~5 0/im©fBH 

[0 0 3 4] gftlg (2) "TMSyrrSJHIfcLm 
5o JfcHfcLTtt, mti", «m RTfflm U-if 

ftwsnso *(owttmt* Mno. 5~2ooom 

j/cm\ §f^L<til~l 0 0 0mj/cm 2 ©ISH 

ffiffl«nT^5fe©x Wittf, iSSff, SEE, *JE» ffi 
£E©7KiS*T> -r5*;l/7 77, *-^77-^*L *-b 
/7fl*, ^/l/A7^Fff, Iftff, ^7^7x7^ 
^•ft»©*ftWfcJ:0»6tl*ft«t^«r1.*y F7-T 
;l/*-»c J; *3 * >y h LrcRlffiffiia©^^, BftWWK 

^W-1f-ftiii:LT> 7;l/^7-C*7b-1f- (4 

8 8nm) % fe5W± Y A G b-if-©^HiSllfi (5 
3 2nm) fftf $ U\ 1W (3) tt, *@{b« 

©jJE^tBLti, *-t>ry-^-, K»V-^- 

T*<cfc*W*U^. APiiMS (4) tt, V;l/^-b 
^Zh«W)J:dfciggM&fi«lt*fc»fc»t6nfc»Jli 
%fr&to&t^U-7xh*}giS-rsfcii>fc:±BSflWa 

m\ mm (a) (Dtim^m^mm^t 
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£^t>\ #J5 0~3 0 0U Ji?$L<tt*?l9 0~ 
2 0 0°CT*#J1~1 2 0M> #$L<ttttl 0-9 0 

a, mimm om&m) *«fb» 2 

[00 3 5] 

«r& 0 co«3ai«7* hvx^a. ttdt, ld 

yMic uy*x h ^p^-T 5 c i: ic «fc 0 ft&figfcft 

tu fro®i94uy*x bm&tz c £#T*t3©T\ 

[0 0 3 6] 

r%j tiias^T-fe^o 

a$Pl (H»J) 

— h828EL (ttft*>x;b«3S6m fihSfc) 760gf5. a 

T-f KiaM&XnT«B$U £«£ift£&#4tf577 
•;;P^288g|5*110X:T*l^AHtTriSTU ?SfC8P#S 

*©£&£{&# LSfS?^ ^mm^st-frm 

f - □ d tr* > 82683k v * n y TV v y 7* 
< %?rc<o*fmbt<:'&, 7p tr \sy?y n-;i/*y y 

^;l/X-r;l/820g|5*An^ L, 
*ttft*U**«f«i (B&ti$57mgKOH/g : ^ISffig 
2.0*;l//kg : ^Wt>?11980) ©fM£f#£ 0 
[0 0 3 7] £$0J2 (l»J) 
4oP77X3{;:yf-;l/-rv75 : -;l/^ hysoogp, -bP+ 

F2021 w-t/i/fla^m 26ogp. /\ 50 
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T-r Ki»*xnTiW¥u s«*fttii»a*<6y* 

7 'j;l/Si72g5*iio°CT*i^!bHtrrgTt, 5 Zicm 

y^P-;l>7Pfcf*yi?402g|5, x^y7*U3-;l/62 
95. h 'J y«>7*- h 1044fflS*gs*PbT«» 

U 100°CT'3^S^$-yrm *©iggT*2-fc Fn* 
yx^;l/77U U-h232gfl£i&j!inU 5^KiS«* 
5o >Cy»>7^-FS©S#ftMSi:A/ifg«)5n4<4 
?ftO*lSgLfc^ 7p£Uy7*U3-/l/tyy?71/ 
x-r;l/950S$£Attftin U *;V^«>;VS«ffi 
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